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ABSTRACT 



A method and system for controlling a transmit power level 
based upon queue delay for packets in a wireless packet data 
system is described. Packet data throughput can be 
improved for selected links based upon queue delay, e.g., 
those data packets which have experienced a lengthy queue 
delay can be provided with a higher quality link by increas- 
ing their transmit power. The determination of whether or 
not to prioritize data packets through increased transmit 
power can be made based upon, for example, a subscriber's 
QoS profile. 

23 Claims, 6 Drawing Sheets 
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QUEUE BASED POWER CONTROL 
SCHEDULING 

BACKGROUND 

The present invention relates generally to radiocommu- 
nication systems and, more particularly, to techniques and 
structures for the efficient use of packet data communica- 
tions in radiocommunication systems. 

The growth of commercial communication systems and, 
in particular, the explosive growth of cellular radiotelephone 
systems worldwide, has compelled system designers to 
search for ways to increase system capacity and flexibility 
without reducing communication quality beyond consumer 
tolerance thresholds. For example, most early cellular com- 
munication systems provided services using circuit- 
switched technologies. Now, however, mobile calls may be 
routed in a circuit-switched fashion, a packet-switched 
fashion, or some hybrid thereof. Moreover, it has become 
increasingly desirable to couple and integrate mobile cellu- 
lar telephone networks, for instance a GSM network, to 
Internet protocol (IP) networks for call routing purposes. 
The routing of voice calls over IP networks is frequently 
termed "voice over IP" or, more succinctly, VoIP. 

Packet-switched technology, which may be connection- 
oriented (e.g., X.25) or "connectionless" as in IP, does not 
require the set-up and tear-down of a physical connection, 
which is a significant difference relative to circuit-switched 
technology. This feature of packet data typically reduces the 
data latency and increases the efficiency of a channel in 
handling relatively short, bursty, or interactive transactions. 
A connectionless packet-switched network distributes the 
routing functions to multiple routing sites, thereby avoiding 
possible tralEc bottlenecks that could occur when using a 
central switching hub. Data is "packetized" with the appro- 
priate end-system addressing and then transmitted in inde- 
pendent units along the data path. Intermediate systems, 
sometimes called "routers," are stationed between the com- 
municating end-systems to make decisions about the most 
appropriate route to take on a per packet basis. Routing 
decisions are based on a number of characteristics, 
including, for example: least-cost route or cost metric; 
capacity of the link; number of packets waiting for trans- 
mission; security requirements for the link; and intermediate 
system (node) operational status. 

In packet data communication schemes, access to the 
system is provided on a random basis using a packet data 
scheduler disposed in the fixed part of the system. For 
example, a mobile station carries out a random access within 
a cellular digital packet data communication system in order 
to initiate a data transfer session. The random access can be 
carried out, however, only when the scheduler announces an 
idle time slot in the downlink. Then the mobile station 
initiates a transfer (for example by transmitting a BEGIN 
frame) in the idle time slot. When the cellular digital packet 
data communication system receives the transfer, it 
acknowledges receipt of the BEGIN frame to the specific 
mobile station. This acknowledgment indicates to the 
mobile station that it has been activated and will later be 
scheduled to transfer data with the system. If the cellular 
digital packet data communication system did not receive 
the initial transfer due to, for example, a collision of packets 
received from several mobile stations attempting random 
access at the same time, then the mobiles will retry random 
access after waiting for some e.g., random, time period. 

Once a mobile station has made a successful random 
access, and is therefore active, it is scheduled by the system 



74,117 Bl 

2 

to transfer packets on a radio channel. The scheduling can be 
carried out on basis of the mobile's Quality of Service (QoS) 
or other widely known methods. With the introduction of 
new services or applications over packet data systems, for 

5 example, real time (RT) services such as VoIP, there will be 
a large variety of Quality of Service (QoS) demands on the 
network. Certain users, for example, those utilizing real time 
voice applications will have a very high demand for the 
availability of transmission resources, whereas users, for 

0 example, who transmit short messages or electronic mail, 
will be satisfied with a lower availability of transmission 
resources. 

For example, in a UMTS system, there are four proposed 
QoS classes: the conversational class; streaming class; inter- 

35 active class; and background class. The main distinguishing 
factor between these classes is the sensitivity to delay of the 
traffic. Conversational class traffic is intended for traffic 
which is very delay sensitive while background class traffic 
is the most delay insensitive traffic class. Conversational and 

20 streaming classes are intended to be used to carry RT traffic 
flows whereas interactive and background classes are 
intended to be used to carry Internet applications (e.g., 
WWW, E-mail, Telnet, FTP, etc.). 

In considering how to accommodate varying QoS require- 

25 meots in wireless packet data systems, delay constraints are 
one consideration. For example, a user's subscription may 
specify a QoS parameter which indicates that, for a particu- 
lar application, packet delay can be no more than a prede- 
termined number of milliseconds per packet. The packet 

30 data system will, under those circumstances, need to have 
tools to be able to monitor and influence packet delay to 
provide service at different QoS levels. In wireless packet 
data systems, channel throughput (and thereby delay) can be 
adjusted by selecting, for example, an appropriate modula- 

35 lion and coding scheme for a given link quality between the 
mobile station and the wireless packet data system. An 
idealized relationship between channel throughput and radio 
link quality (as represented by the carrier-to-interference 
(C/I) ratio) is depicted in FIG. 1. 

40 Power control is another technique which may be used to 
adjust the operation of a radiocommunication system. In 
conventional, circuit-switched radiocommunication 
systems, power control was used in conjunction with C/I 
targets to ramp transmit power up or down for each link in 

45 a manner that was intended to globally control link quality. 
However, in wireless packet data systems, power control 
becomes more complicated since a single C/I target for all 
radio links does not exist. Link quality is associated with 
throughput and, therefore, in order to improve the link 

50 quality for a first user who is experiencing poor link quality, 
it is necessary to lower the quality of a second user's link. 
From a time perspective, once the second user's link is 
reduced in quality to improve the quality of the first user's 
link, it takes longer to transmit a sequence of packets to the 

55 second user, e.g., due to the increased need to retransmit 
packets over the second user's link. 

Applicants have discovered that part of the problem with 
trying to apply conventional power control techniques to 
packet data systems is that they fail to adapt transmit power 

60 as a function of time. In particular, packet data systems have 
a total transmit delay which is a function of queue delay (D^) 
which is the amount of time that a packet spends being 
buffered prior to transmission, retransmission delay (D r ) 
which is the amount of additional time needed to retransmit 

65 a packet or portion of a packet that was improperly received, 
as well as the transmit delay (D,), which is the data rate 
depending on the selected modulation and/or coding 



07/19/2004, EAST Version: 1.4.1 



US 6,374,117 Bl 

3 4 

scheme. D, can be reduced if a higher level modulation description of the present invention. For example, the 

and/or a reduced error coding is selected, however this may present invention can be applied to any packet data system, 

lead to an increased rate of retransmissions. D r can, in turn, e.g., those defined for IS-136 compliant systems or GSM 

be reduced if the transmission power is increased. Thus, an compliant packet data systems, also known as GPRS sys- 

optimal balance between D, and D r is desirable. 5 terns. 

Accordingly, it would be desirable to provide systems and An overview of an exemplary GPRS network architecture 

methods for providing enhanced power control in wireless in which the present invention can be implemented is 

packet data systems. illustrated in FIG. 2. Data packets from external networks, 

e.g., the Internet, will enter the GPRS network at a GGSN 

SUMMARY io (Gateway GPRS Service Node) 100. The packet is then 

rrm . . ■ • •« » *c j routed from the GGSN via a backbone network, 120, to a 

The present invention overcomes the above-identified crou /c , ^r.r»o o . \ un .u . • 

, - . v . . ... . , , , c SGSN (Serving GPRS Support Node) 140, that is serving 

deficiencies in the art by providing a method and system for v . . ... ... r j rnnp ... -. ~ ° 

.... , « . 3 , the area in which the addressed GPRS mobile resides. From 

controlling transmit powers based upon time parameters 0 ~ 0KT tAn , . . . . 

■ . J i -.u • I i . a * . a a' » the SGSN 140 the packets are routed to the correct BSS 

associated with wireless packet data systems. According to m 0 . 0 \., A . . 

i u j- . f»u . • a (Base Station System) 160, in a dedicated GPRS transmis- 

one exemplary embedment of the present mvenfon down- ^ ^ ^ £ ^ f SG$N 

link transm. power » adapted based upon a queue ..me of Qr ^ ^ m for ^ transmission . ^ bs S 

a data packet. For example, as the queue time of a particular . . , . ... f , ~* . ,™ov i 

. r . *_ L ^ , . . .... mcludes a plurality of base transceiver stations (BTS), only 

data packet stored m a buffer approaches a nreshold I lone. 0Qe f w £ ch BTS 180, is shown and a base station 

e.g., that specified by a user s subscnp .on for a parltcular 20 conlroUer (BSQ 2W 

connection, the transmit power for that packet (as well as . v ' . . A . t c nc , 0 . 

other packets associated with that connection) can be th < ** Cs are referred to as the A-b.s mterface The BSC is 

r , . , . . j i * a **u a GSM specific denotation and for other exemplary systems 

increased to reduce the remaining delay associated with # \> .. x . . _ # . ,„ K ™ - j / j 

. . . . . , , . ^ r.u m.- the term Radio Network Control (RNC) is used for a node 

receivmg that packet at the other end of the connection. This . . -it*- r* *u\ c n co r» i * 

. c .u . r .u j . havmg similar functionality as that of a BSC. Packets are 

results in a prioritization of the transmission of the data ° ■ . . . . „ ' ,t_ • • . r 

. . c . # . . . . . . . 25 then transmitted by the BTS 180 over the air interface to a 

packet and, therefore, a reduction in the delay associated . . J . . . , . e 

...... remote unit 210 using a selected mformation transmission 

with retransmission. , ™ . , /u . . . 

rate. This transmission direction (base-to-remote) is corn- 
According to another exemplary embodiment of the monly referred l0 as me "downlink". 

present invention, link adaptation can also be adjusted based A „ nnc , - « « rnnP . . . 

r . . . .: . A i r j . i 4 A GPRS register contains the GPRS subscription data, 

upon this prioritization. For example, if a data packet is 30 • 1 j« j 1 a_ i_ u . i_- lj l 

. 4 . ,K ... 1 . r 4 . e.g., including a delay threshold parameter which describes 

prioritized by providmg increased transmit power, then the . & ' 0 f * . . , J , r . , . . 

r . . . J \. & 4 . «• • , . the QoS for which the subscriber associated with remote unit 

modulation and/or error correction coding scheme used to 11ft . ™, ^^no . 4 . . 

... • . r . • • 1 u 210 is paying. The GPRS register may, or may not, be 

process the data packet for transmission can also be . , -5... 1I¥ n /«■ 1 « • . \ r 

r . j . . r . . integrated with the HLR (Home Location Register) 220 of 

changed, e.g., to increase throughput. 6 rpw , „ . v .. . . . . . , 

& & & r the GSM system. Subscriber data may be interchanged 

BRIEF DESCRIPTION OF THE DRAWINGS 35 oelween tne SGSN and the MSC/VLR 240 to ensure service 

interaction, such as restricted roaming. As mentioned above, 

The above objects and features of the present invention the access network interface between the BSC 200 and 

will be more apparent from the following description of the GMSC/VLR 240 is, in this example, a standard interface 

preferred embodiments with reference to the accompanying known as the A-interface, which is based on the Mobile 

drawings, wherein: 40 Application Part of CCITT Signaling System No. 7. The 

FIG. 1 illustrates a generalized, graphical relationship MSC/VLR 240 also provides access to the land-line system 

between throughput and a radio link's carrier-to- via PSTN 260. 

interference; As mentioned above, according to exemplary embodi- 

FIG. 2 is a block diagram of a wireless packet data system 45 ments of the present invention, time parameters are consid- 

in which the present invention may be implemented; ered i° adjusting or controlling transmit power. A first 

FIG. 3 is a block diagram of an exemplary embodiment of c » m P te *f °™ be described with respect to FIG. 3, 

the present invention; wherein a fixed delay may be desirable for real time com- 

c . , , ,. muni cation services in the wireless packet data network. In 

FIG 4 is a block diagram of another exemplary embodi- ^ } transmit can ^ ^mined initially as 

ment of the present invention; 50 ^ ^ Qf a ^ algorithm 30Q ^ ^ 

FIG. 5 is a flowchart depicting a method according to an control algorithm 300 can receive measurement data, e.g., 

exemplary embodiment of the present invention; and received signal strength, pathloss information, bit error rate 

FIG. 6 is a block diagram representation of an exemplary data, etc., and can determine an initial transmit power level 

base station and mobile station which can be used to 55 based on this information. The selection of a specific 

implement the present invention. power control algorithm is beyond the scope of the present 

invention, however any power control algorithm known to 

DETAILED DESCRIPTION those skilled in the art may be used in block 300. 

In the following description, for purposes of explanation In any event, switch or multiplexor 310 can also have 

and not limitation, specific details are set forth, such as 60 m P ul thereto another possible transmit power P pfto . The 

particular circuits, circuit components, techniques, etc. in transmit power ? prio need not be a maximum transmit power 

order to provide a thorough understanding of the present available to the base station transceiver but may be a power 

invention. However, it will be apparent to one skilled in the level which is less than the maximum transmit power level 

art that the present invention may be practiced in other ancl which is selected to provide a relatively high level of 

embodiments that depart from these specific details. In other 65 throughput, see, e.g., FIG. 1. 

instances, detailed descriptions of well-known methods, Either ? prUf or P^ can be selected by the switch or 

devices, and circuits are omitted so as not to obscure the multiplexor 310 based upon a priority control input. The 
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priority control input can be generated by decision block techniques. For example, if a packet is prioritized such that 

320. Decision block 320 can compare the queuing delay it will be transmitted with greater transmit power than would 

(D Ji with a delay threshold (D max ). If the queuing delay otherwise be applied, such information can also be passed to 

is greater than the delay threshold, then the priority control Knk adaptation functionality to select the modulation and/or 

input can be set such that multiplexor 310 selects ? pjio as the 5 coding scheme used to transmit that packet. Link adaptation 

transmit power for the next transmission. Otherwise, if the functionality is used to select the modulation and/or error 

queuing delay is less than the delay threshold, then the correction coding depending upon vanables such as desired 

priority control input can be set such that multiplexor 310 b,t rate > ,,nk elc - Depending on the modulation 

selects as the transmit power for the next transmission. b V a Particular system, the throughput of a 

This type of queue based power control according to the 10 P ackel transmission scheme deteriorates differently as C/I 

present invention can be performed for every transmit burst, levels decrease. For example, modulation schemes may use 

if transmission is discontinuous, or this adaptation can be a different number of values or levels to represent informa- 

performed less frequently. Instead of a switch or multiplexor tl0D symbols, e.g., QPSK is an exemplary lower level 

310, which have been used here simply to illustrate the modulation (LLM) scheme, while 160AM is an exemplary 

present invention, those skilled in the art will appreciate that is hl S Der level modulation (HLM) scheme. LLM schemes are 

the power control algorithm 300 can itself be modified to more robust lhan HLM schemes with respect to noise and 

include a weighted variable or alternative value associated interference, i.e., require a lower carrier-to-interference (C/I) 

with measured or anticipated packet delay, e.g., the power level to achieve acceptable received signal quality, since the 

control algorithm can be a function of queuing delay or some demodulator can more readily discern modulation changes 

other delay variable - ^ m schemes. HLM schemes, on the other hand, provide 

w . . ' . . . .... it . greater user bit rates, e.g., 16Q AM provides twice the user 

Many variations of this invention will be apparent to those * ( fate f Qps ^ bu , ^ ^ ^ 

skilled in the art. For example, this invention can be c ... • , 

extended to providing a plurality of different priority levels. . In addl,10n 10 °° «*emes, digital commun.ca- 

Whereas the afore-described embodiment depicts a priority Uon s y ste , ms also various techniques to handle 

(R, no ) and a noo-priority (P» ) power level, additional 25 erroneously received information which techniques^ 

infervening levels of priority m7y be provided by increasing , , affec ' lhg ^/ at L^^£,^J^^^^ 

the power level in one or more increments between and fTM^llTT-"!^ 

p ^ ^weei.ver«oreor.re;Bi|^ 

. ...... ,„„ fWIKs ^^ ^^^s^S^^ ^ ^^s^'^^e, I 

The delay threshold used in decision block 320 may be J ^^^gE^^^pi^^RBSmtoPrBSS 

fixed for all connections. Alternatively, this threshold may ■^SmmmS^^ff'^tmm^amin^- J 

have a value which is varied from connection to connection. R^^w^m^- FEC techniques-include, for 

If a user subscribes to a service having a certain QoS example; convolutional-or*block coding of the data prior to 

parameter that is, to some extent, sensitive to packet delay, modulation . FEC involves representing a certain 

then the system may calculate a delay threshold value number Qf da(a bjts . 

a certain number of code bits. 

related thereto. For example, if the user has subscribed to an ^ {{ ^ commoQ tQ rcfer tQ ^des by their 

enhanced worldwide web browsing application which guar- code fates> 1/2 and ^ wherein the bwer code rales 

antees an average packet delay of 100 milliseconds, then the Wc f errof rotection but lower ^ bit rates for 

system may select a delay threshold which is less than 100 a iveQ channd bh rate ^ ese ^ fates cafl alsQ be 

milliseconds to ensure such an average packet delay. ^ yaried by the , ink adaptation ration. 

It may be useful to consider the number of packets to be For packets which have been prioritized to be transmitted 

transmitted as part of the decision process for prioritizing ^ higher power leve i s> lhe mo dulation and/or coding can 

transmission by increasing the transmit power. For example, be x \ ecic a t0 pr0 vide greater throughput. For example, a 

if there has already been a significant delay in transmitting higher leve j modulation and/or less error correction coding 

the packets associated with a particular data connection and 45 caQ be used lo process the packet t0 ta ke advantage of the 

a large number of packets remain to be transmitted, then it enhanced link quality being afforded that particular packet, 

may be desirable to increase the transmit power to reduce the whicn re duces D r Alternatively, if it is desirable to reduce 

likelihood that one or more packets need to be retransmitted. the retransmission delay D,, then the modulation and/or 

These additional considerations for establishing priority coding can be maintained at a current level despite the 

transmission and controlling transmit power are illustrated 50 increased transmit power. In any event, according to this 

in the exemplary embodiment seen in FIG. 4. Therein, the exemplary embodiment of the present invention, it is desir- 

same reference numerals are used again to refer lo the same able for a control processor to consider changes in the 

functional blocks described above with respect to FIG. 3. In transmit power level in conjunction with the link adaptation 

this case, however, instead of the delay threshold (D^), a function to use a suitable modulation and/or coding scheme. 

QoS parameter and a number of packets (e.g., those packets 55 Thus, these exemplary embodiments of the present inven- 

which are currently buffered for a particular data tion can be summarized as described in the flowchart of FIG. 

connection) arc input to the decision block 320 as well as the 5. First, the delay-based QoS attributes under consideration 

queue delay (D^J. The QoS parameter may, in addition to caD be evaluated at step 500. Then, based upon a result of 

or as an alternative to aforementioned QoS parameters, be this evaluation, a decision can be made regarding whether to 

one of a plurality of class attributes defined in a user's 60 increase the transmit power (i.e., relative to the transmit 

subscription or profile. Such classes may include, for power otherwise selected, e.g., based on a C/I based power 

example, precedence class, delay class, reliability class, con trol scheme) at step 510. If no change is selected, then 

peak throughput class and mean throughput class, any one of the process can end. However, if an increase in transmit 

which could be input as parameters of a more general p0W er is selected, then the flow proceeds to block 520, 

decision or power control algorithm. 65 wherein an increase in the modulation level and/or decrease 

In addition to power control, techniques according to the in the amount of coding provided can be implemented lo 

present invention can be linked to other signal processing increase the throughput rate of the payload data, i.e., to 
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reduce D,. Alternatively, if the system decides that it is more 
important to reduce D„ then the modulation level and/or 
coding level can be maintained to reduce the need for 
retransmissions. 

To complete the discussion of wireless packet data 
systems, FIG. 6 represents a block diagram of an exemplary 
cellular mobile radiotelephone system, including an exem- 
plary base station 610 and mobile station 620. The base 
station includes a control and processing unit 630 which is 
connected to the MSC 640 which in turn is connected to the 
PSTN (not shown). General aspects of such cellular radio- 
telephone systems are known in the art, as described by U.S. 
Pat. No. 5,175,867 to Wejke et al, entitled "Neighbor- 
Assisted Handoff in a Cellular Communication System," 
and U.S. patent application Sen No. 07/967,027 entitled 
"Multi-mode Signal Processing," which was filed on Oct. 
27, 1992, both of which are incorporated in this application 
by reference. 

The base station 610 handles a plurality of packet data 
channels through a packet data channel transceiver 650, 
which is controlled by the control and processing unit 630. 
Also, each base station includes a control channel trans- 
ceiver 660, which may be capable of handling more than one 
control channel. The control channel transceiver 660 is 
controlled by the control and processing unit 630. The 
control channel transceiver 660 broadcasts control informa- 
tion over the control channel of the base station or cell to 
mobiles locked to that control channel. It will be understood 
that the transceivers 650 and 660 can be implemented as a 
single device, like the packet data and control transceiver 
670, for use with packet control channels (PCCHs) and 
packet traffic channels (PTCHs) that share the same radio 
carrier frequency. The control and processing unit 630 (or a 
processor internal to each transceiver) can selectively adapt 
the transmit power of each transceiver as described above, 
e.g., by varying a gain control command to a power ampli- 
fier (not shown) in a manner known to those skilled in the 
art. 

The mobile station 620 receives the information broadcast 
on a control channel at its packet data and control channel 
transceiver 670. Then, the processing unit 675 evaluates the 
received control channel information, which includes the 
characteristics of cells that are candidates for the mobile 
station to lock on to, and determines on which cell the 
mobile should lock. The mobile station 620 also includes an 
input device 685, such as a numeric keypad, which allows a 
user to interact with the mobile station. Adisplay device 690, 
such as an LCD screen, provides a visual display of infor- 
mation to the user. The mobile station typically also includes 
memory 680. 

The foregoing has described the principles, exemplary 
embodiments and modes of operation of the present inven- 
tion. However, the invention should not be construed as 
being limited to the particular embodiments discussed 
above. While the above-described embodiments were pro- 
vided using TDM A, one skilled in the art will appreciate that 
the present invention may be practiced in any of a number 
of different protocols such as CDMA, FDMA, TDD, etc. 
Moreover, although the focus of the afore-described 
embodiments related to adjusting the downlink transmit 
power, those skilled in the art will appreciate that uplink 
transmit power can also be varied based upon queue delay. 
Thus, the above -described embodiments should be regarded 
as illustrative rather than restrictive, and it should be appre- 
ciated that variations may be made in those embodiments by 
workers skilled in the art without departing from the scope 
of the present invention as defined by the following claims. 
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What is claimed is: 

1. A wireless packet data system comprising: 

a buffer for storing a data packet to be transmitted; 
5 a processor for monitoring a length of time during which 
said data packet has been stored in said buffer and 
selectively adjusting a transmit power based on said 
length of time; 

1Q a transceiver for transmitting said data packet at said 
adjusted transmit power. 

2. The system of claim 1, wherein said processor initially 
determines said transmit power based upon a power control 
algorithm using measurement data associated with a radio 

35 link over which said data packet is to be transmitted. 

3. The system of claim 2, wherein said processor com- 
pares said length of time with a threshold time and selects 
one of said initially determined transmit power and an 

2o increased transmit power based on a result of said compari- 
son. 

4. The system of claim 2, wherein said threshold time is 
determined based upon a user's subscription profile. 

5. The system of claim 1, wherein said processor com- 
25 pares said length of time with a threshold time and selects 

one of an initial transmit power and an increased transmit 
power based on a result of said comparison. 

6. The system of claim 5, wherein said threshold time is 
determined based upon a user's subscription profile. 

7. The system of claim 1, wherein said processor also 
adjusts a modulation used to process said data packet based 
upon said adjusted transmit power. 

8. The system of claim 1, wherein said processor also 
35 adjusts an error correction coding used to process said data 

packet based upon said adjusted transmit power. 

9. The system of claim 1, wherein said buffer is disposed 
in a switch. 

10. The system of claim 1, wherein said processor adjusts 
40 said transmit power for every burst. 

11. The system of claim 1, wherein said buffer is disposed 
in a base station. 

12. A method for controlling transmit power in a wireless 
45 packet data communication system comprising the steps of: 

determining a transmission delay associated with com- 
munication of a data packet between a remote station 
and said system; and 

selectively adjusting a transmit power associated with 
50 transmitting said data packet based on said determined 
delay. 

13. The method of claim 12, further comprising the steps 

of: 

55 identifying a delay threshold associated with a particular 
connection between a remote station and said system; 
comparing said determined transmission delay with said 

delay threshold; and 
increasing said transmit power if said determined delay 
60 exceeds said delay threshold. 

14. The method of claim 13, wherein said step of iden- 
tifying further comprises the step of: 

retrieving a delay parameter from a user's subscription 
65 profile; and 

calculating said delay threshold based on said delay 
parameter. 
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15. The method of claim 12, further comprising the step 

of: 

selecting a modulation scheme based on said adjusted 
transmit power 

16. The method of claim 12 further comprising the step of: 5 
selecting an error correction coding level based on said 

adjusted transmit power. 

17. The method of claim 12, wherein said step of selec- 
tively adjusting occurs for every transmit burst. 

18. A system for controlling throughput in a packet 
radiocommunication system comprising: 

means for evaluating a delay-based parameter associated 

with transmitting a data packet; 
means for selectively increasing a transmit power respon- 15 

sive to an output of said means for evaluating; and 
means for changing at least one of a modulation and an 

error correction coding scheme when said transmit 

power is increased. 
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19. The system of claim 18, wherein said means for 
changing at least one of a modulation and an error correction 
coding scheme changes a type of modulation used to process 
said data packet to a higher level modulation. 

20. The system of claim 18, wherein said means for 
changing at least one of a modulation and an error correction 
coding scheme changes a type of error correction coding 
scheme used to process said data packet to a type of error 
correction coding employing less redundancy. 

21. The system of claim 18, wherein said means for 
evaluating a delay-based parameter compares a queue delay 
associated with said data packet to a delay threshold. 

22. The system of claim 18, wherein said means for 
evaluating a delay-based parameter takes into account a 
number of packets to be transmitted. 

23. The system of claim 18, wherein said means for 
evaluating a delay-based parameter takes into account a 
delay class associated with a quality-of-service profile. 
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